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1. M.v background and 

I am an M A of Oxford University, having read mathematics with 

postgraduate statistics. I arr a Fellow of th« Royal Statistical 
Society and an Honorary Research Fellow of Che institute of Cants? 
Research, Division of Epidemiclogy, I W4* employed as Statistician 
and later as research cc-ordiuatar fca the Tobacco Research Council 
from 1966 to 1979. Since 1979» 1 have been an independent 

consultant in statistics and adviser in epidemiology and toxicology 
lo a number ci tobacco, pharmaceutical. chemical., and other 
companies, Since 1984, I have been director of P.N Lee Statistics 
and Computing Ltd, X have had &c\m 100 papers published, have 
co ntrihuced to two IARC monographs on analysis of* animal experiment 
data, and hava served aa editor of standard reference books on 
aiaoking lathll*. 1 imv* iw*u h**vilv luwlved in -work on the 
possible health «ffacts of environmental tobacco smoke over the last 
10 years or more and have written two books on the issue, as wall 
as over 10 papers and msny letters on the subject. The EFA, report: 
itself makes numerous references to my work, including noting that 
I was the first to bring to attention the potential for bias due to 
misreported smoking habits - an issue that is given considerably 
artantion in the report. 
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Introduction 

In Septambcr 1990 I submitted detailed cements on fcha aarliar, 
1990 r Review Draft of this rtport. As annexes to these conuumtd I 
attached text and cables of "a detailed review of epidemiological 
evidence relating STS to the risk of cancer* heart dlstaa* and 
other c*uii±a oil d**ch in adults who have never smoked”» cited as a 
reference on page R-29 of the 1992 Review Draft* ?hi* has 

subsequently been published as a book, "Environmental Tobacco Smoke 
and Mortality", by Kargar* Basle (1992)* copies of which Have 
been mace available to ERA and the Scientific Advisory Board (SaB)* 
In a number of places I refer to my book as justification for points 
I make, referring to it as " mv 2TS book ", THe Review Draft 
conmtsnred on here is, for convenience* referred to as h £Pa2 h to 
distinguish it from the earlier draft. 

In November 1991 I prepared a not*, "Correcting raeta-analyses 
of the association oz lung cancer in feaaias with spouse (or 
Household) exposure for bias due to mieclassification of active 
smoking status", which was aLso submitted to the SPA. 

This document provides further cuoMeuLs uu 5FA£ . AUltuugh it is 
in many ways a substantial Improvement on the earlier draft (S2A1) , 
and *ome points I made have been taken into account (my contribution 
having been acknowledged on page xvii), there reemin a considerable 
number of weaknesses in it which justify further da tailed 
reconsideration of it. 
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asssr tf . II.;.. Bgtdeat.gIggl9.St u ^jsg.^xi 

ZTS and Lung C*ncer (Chanter IQ and PoimlaLlori Risk oL Laity. Cane^ 

LX<m. Chance. r_^.,). 

liy comments ralata mainly to thase two chapters of £?a£ and to 
the Appendices which rsisc* to theta. Some other comments on E?A2 ars 
presented in section 4. 

It is convenient, first, to describe briefly the various st#ps 
SSAl go** through to reach lcs conclusion that "ITS i$ a Group a 
human carcinogen 8 and that "an range Of 2.500 to 3,000 

Lung cancer deaths per year among nonsmokers (never-smokers and 
former smokers) of both sexes are attributable to ITS in the United 
States". The main steps can be summarized as follows: 

1} Select the epidemiological studies to be given detailed 

Attention, 

2) Select the Index of ETS exposure (spouse smoking or nearest 

equivalent), and sex (females) to be scudisd, 

3} Choose the relative risk estimate most appropriate to each 

$tudy, 

4) Adjust relative risk estimates on a study by study basis 

downward to account for smoking habit misclassificalion using 
methodology developed by Walla, 

5) Use fixed effects meCa-4rt4iy$i£, With 90% confidence intervals, 
to demonstrate the existence of a significant association 
between lung cancer and spousal smoking in Greece, Hong Kong, 
Japan and USA, but not in Western Europe or China. 

6) Use trend ttits to study the dose-response relationship. 
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7) Consider and confounding by ochar risk factors as a 

sourct o£ systsrcatic bias in the* studies. 

S3 Consider sp&cifio study weaknesses, and conclude chat "there 
are no additional sources of bias . . Chat would 

systematically causa higher observed relative risk, estimates” 
and that H tha observed association between STS and lung c&ncftr 
cannot ho explained by bias”, 

9) Reject the cigarecca-equivalsncs approach £or estiaacing 
population risk. 

10) Restrict attention to the US apidoiuiologiual studies for the 
purpose of estimating population risk. 

11) Adjust upward meta-analysis estimates of lung cancer risk 
associated with spousal smoking and taka into account EIS 
exposure from sources other than the spouse ("background ETS") 
by a cotinirue baaed Z*factor. 

12) Use these risk estimates. compiled willi independent estimates 

of relative risk for ever/naver smokers and of population and 
total numbers of lung cancer deaths 7 to estimate mortality 

rates and numbers oi lung cancer deaths associated with ETS 
among never smokers. £y this method 1500 deaths par year, 470 
from spousal ETS and 1030 from background ETS, are attributed 
to HIS exposure in never smoking women. 

13) Assume mortality ratas among n*v«*r smoking man aro Increased to 
the same extent by EIS as they are in women and thus osCiiiatc 
500 deaths per year, $0 from spousal STS and 420 from 
background ETS, arc attributed to ETS exposure in never smoking 
men. 
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14) Assume mortality rates among former smokers who have quit for 
at least five years are increased to the extent as before, 

and thus estimate a further 1060 de&Uis per year ere attributed 
to STS, 4i*0 in women and 630 la tsen (sic), 
lb) Recalculate deaths attributable to ET5 basad on ^alaLive risks 
and Z-factor estimates from the Fontham study, yielding a total 

of 2,500 to 3,300 deaths per year as against 3,060 deaths per 
year based on the II US Studies* 

In the sections that follow I comment: on these steps in 
essentially this order. 
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3.1 Sslfcgrisit oJLjrj-i cfo micdojclc a I_?.t ud lea. 

My STS back prasenrad a detailed analysis of data from 23 
studies which provided data for women, whereas SPA2. considers data 
from 20 (a 21st, KaTA, being referred to in Table b*l buL not 
actually producing any relevant data) t They include three studies I 
did not. TVo were very recent studies, FONT and LIU, only referred 
to as a "note added in proof" by tie, Tha BUTL (CohJ study was only 
available as a dissertation, which X did not hava, it being clear it 
'was based on very few lung cancer deaths among never sraokars* There 
is every rtason. for EPA2 to include these studies, but no valid 
reason I can see to omit tha second case*control study by Kabat and 
tfynder which X included, which was raportad in moderate detail at 
the 1000 Washington masting of the Toxicology Forum, the proceedings 

of which ara publicly available. Given the principal author is an 
SA3 member, one would have thought it easy enough for SPA to get 
fuller details if they required thtffi. It should be noted that it is 
a US study which products a r<5»lativ« risk. <RK) estimate less th&n 1, 

0,30 (95% Cl 0.46*1*76)* Which viIX slightly teduca seta-analysis 
estimates. 

W 

O 

3.2 ftaatrlcc atnartion co females ?0 

W v 

it is clear chat the data for females are based on far more O 

05 

deaths among never smokers and ate presented in much wort detail in 

f n 

*■* i 

the source nepers than are Urn data for males* It is also cleat CO 

4* 

(both from pp 146-150 of mv ETS book And from pp 6-16 and 6-17 of 
EPA2 ) that the tslativ* risk associated with spousaL exposure in US 
males can readily be explained by a very modest amount of smoking 
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habit misclasstfiCStiOTi (somewhat lass than implied by result* from 
community ba#*d surveys), implying there is no actual $vicUnce from 
the data In males of an underlying true association o£ lung cancii: 
with spousal exposure. In chese circumstances chare are two main 
alternatives: 

<L) Use the data for males, both as a partial counterweight to the 
evidenc* in famal** In evaluating whether ETS eauses lung 
cancer t and direcnly in the estimation of deaths due to ETS in 
nonsmckars. 

(ii) Ignore the male data and use female-based £TS risk eetimates to 
estimate risk in males. 


has used the iaLLer approach, and has even argued that 
this may underestimate deaths since malts ars probably opposed to 
mere background ETS fc*pcgur* than females. Although soma IOOP of 
the total of 3000 animal lung cancer deaths they attribute to STS 
are in males, they only attribute a range as narrow as 3QQ to their 
overall estimate (of 2500 to 3300 deaths). In other words they 
totally ignore what the actual male data are tailing them, that 
there may In fact be deaths attributable to ETS in males. In my 
view this is the wrong approach. EPA should hava been totally "up 
front** giving the male data alongside the female data, and showing 
under varying degree* Of assumed misclasslfication what Ihn 
corrected relative risk, would have bean, And taking full account of 
the uncertainty resulting from this in their final estimates. 
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3.2 Restria£-jU>canclon to spousal. smoklim data 

As is %ada abundantly clear in mv ET5 book , although the crude 
daea show an association y£ spousal saoking with lung cancer risk, 
they show no association whatsoever with indices of ITS exposure at 
work or in childhood. Based on 13 Independent relative risk 
estimates- for workplace exposure and 11 for childhood exposure I 
estimated con pp 117-9} a meta-analysis of 0.98 (95% Halts 
0,39-1.08) for workplace and 0.98 (95% limits 0.26-1.12) for 
childhood exposure. Z?A2 docs not even make it clear such data 
exist) let alone that they show no association. There is no 
discussion at all in the report as to why aLLention should be 
concentrated on spousal exposure. Claarly, concentrating on the 
index that does show an association at the expert*# of two other 
indicss chat do not must bias interpretation of the overall 
evidence, regardless of whether tha data for the first index are 
somewhat mors abundant then for the other two. In my view the 

workplace and childhood data aro crucial to understanding the whole 
evidence and must be Ignored. It is ludicrous, in particular, 
to attempt to estimate effects o t non-spousal exposure *o EIS 
indirectly (from avidanc* from spousal exposure coupled with 
evidence from ralative cotinine values in women married and not 
married to a smoker), and to ignore totally direct evidence that 
actually is available on other source* of ITS axpesure, In 19S6, 
whan nearly all tha published data related only to spouse smoking as 
art index, it was acceptable, as tbe UR0 and. USSC did, tu 
conc&ntrac* only on this. Nov. this is manifestly not the case and 
it is a very carious weakness cf EPA2 that it dees so. 
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3,6. navg fch* most aanrppriate rslativ -r isk estimates ..u*$_d_7- 

Section 5,2,1 of KPA2 is intended to explain the criteria and 
to select one spouse voicing r^Ur.iv# zlzV, astimat* from another, 
but in fact it is rather unclear. Because '‘spouse ever smoked* la 
th» most cordon index of 2TS exposure one would hevs thought it 
Logical, to minimize between-study heterogeneity, to choose an index 
as close to this as possible where a choice is available, but it is 
not clear that any such decision rule was used. X want through tbs 
Tables in EEA2 and compared then with Table 13.4F o£ mv ETS. book , A 
number of minor differences ware noted* but I will limit attention 
here to the larger differences where it seeas chat EFA hava used an 
inappropriate R& value in Lheir meta-analyses. 

SAKE * Why did EPA use 1.31 for the crude esUJLuutta, based on 
"husband's smoking habits at homa" when the alternative of 1.23 
based on "husband's total smoking habits* given in Table 5 of the 
source reference is clearly more appropriate for comparability with 
other studies? 

JAffS - Why did EPA use 0.56 for the crude estimate, based on ETS 
exposure in adulthood rather that aatimata, as I did, a weighted 
average of the estimates of 0.93 and 0.44 for direct and surrogate 
interviews? As described on p 102 of d t v_E?LT, 5_ book I obtained an RR of 
0.75 with 95% limits of 0,47-1.20 for females. 

ym - i would have thought it be list U> u*e the RR value of 2.01 
for adenocarcinoma/spouse, than to extend the exposure criterion 
unnecBssurlly to include sources other chan the spouse. 
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SOBli . Again. I would have thought it batter to use the data tor 
spouse exposure chan to induce other source* o£ exposure 
unnecessarily. 1,13 1* u more appropriate estimate, 

Had more appropriate estimate* been used for GA&F and JANE, and 
had the second Kabat study been Include d I have calculated 
approximately that the US meta-analysis relative risk would reduce 
by about 1.03 or 1.04 and move the lover 95% confidence limit very 
dose to unity. 

3.5 Ha*_..adlu,rtmant for, mlgclaegifieation bean.■nr_orvgT_ly_conductod? 

TO COKE 


3,6 Is^rt^_o.fJ^C^coiifidf_nce.intervals appr.optla&sl 

Use of 90% confidence intervals corresponds to using one-sided 
tests of a hypothesis. They are in my view only appropriate where it 
can be ruled out < 3 . priori that if there is an effect of ETS it can 
only possibly be in ona direction. In practice this is rarely the 
situation, and although some will argue it i« the situation here, I 
doubt if our knowledge of low-dose carcinogenesis is adequate enough 
to be sura. In any esse with various potential biasing factors 
about, relative risks significantly below unity may actually occur, 
I would prefer the use of 95% confidence intervals for comparability 
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with gensraily accepted practice. 95* interval* uere uatid by die RRC 
and USSG in thatr reports, for example. Switching from 95% 
interval* in g? Al to 96% intervals in 52A2, comas o\>*r coo much to me 
e3 if the authors were doing everything in their power to liave the 
US iz*t*-*noiy$ia RR come out as statistically significant t and I do 
not think regulatory author!ties should come over in this way, 

One minor point is chat in sea* tables mixtures of 90% and 95% 
intervals are used. This Is just confusing. Since it is absolutely 
trivial to convert one to the other there is just no reason to do 
this. 

Is fixed-effects rngta-analvsis appropriate? 

In labia 5-8 tha results of studies are combined over country 
or continent by what is sometimes termed fixed-effects 
mat*-Analysis, which involves calculating a weighted me*:t, using as 
weights the inverse of the variance of each odds ratio. Such a 
procedure takes into account only vlthin-study variation. As noted 
on page 5-10 of E?Al there is an implicit assumption of homogeneity 
of relative risk, within the studies being combined. But it is 
Abundantly clear, from a simple examination of Table 5»8, that this 
condition is not held. the results for Hong Kong and for China are 
csrtainly statistically heterogeneous and UikttO ak a whole the baca 
show significant heterogeneity, In these circumstance* it is usual 
(see e.g. Fleiss and arose (1991) -and de Siraonian and Laird (1986)) 
to allow In the calculations for the possibility of w*Uw*an-study 
variation being greater than expected, using a random effects 
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Analysis. This results In an increase in the sof the confidence 
intervals uf ilia combined At Cl'nat v*tfy l&AJt, EPA should 
give a detailed discussion justifying why they failed no take into 
account any element of the significant between-study variation. 


3.8 Sh g ttifr-fflWI , a nfl LIU b.g-.ggMl<ls£e,fl,ggpAmftl > Y,E 

£?A2 . on page 5-10, argues that Cite two Chinese studies of tfUWI 
and LIU are less likely to detect any true passive smoking effect 
bacausa of the presence of Indoor smoka from cooking and beating (in 
the case of the LIU study with smokay coal, known to cause lung 
cancer). Implicit in their argument is the belief that STS and 

indoor smoko are not independent risk factors which act 
mulriplicatively (otherwise there would be no special problem In 
detecting a potential ET5 effect) but are factors which act in a 
similar manner, so that their effects are additive. In this 
situation It ia lijm that Lhu ieliiliv# tUk Lu ittliillttu to ETS 
expo«ur« would b* *Kp*cta4 to diminish with tncrewing exposure of 
the population to indoor amoks. Bub it is also true that if this is 
the situation, an underlying assumption in standard mata-analysis, 
namely that the agent multiplies risk by a constant factor, then 
breaks down. To produce combined estimates would require cither 
adjustment study-by-study for Level of exposure of the population to 
Indoor smoke from other source si or perhaps combining dlfrereuuea 
rather than ratios of risks. It is still possible to produce tests 
of the null hypothesis but raehar more difficult to produce valid 
combined estimates. I am somewhat surprised that EFA do not appear 
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Lu tsavy UuiugUL of Litis ptublHitt kL all, ui aia itwy assuming tlut 
in *11 populations except WUWI and LIU indoor sraoka is negligible? 
Is this justifiable? 

One point that is not discussed is why cha covariate adjusted 
relative ri*k in the WUWI study should be significantly below 1, The 
usplaitiitiuu yut furvwld by EFA wwuld unly cAyliln why the L'OlAtiVe 
risk should be not different from 1. 


3.9 Use of trend tests 

Section 5.3.2.3. of EPA2 is inadequate in a number of ways: 

(1) It does not mention the fact that many of the source* of bias 
dlaeuaaed, such mi fixation and cuLuTouiwilug t would bu 

axpecced no z only to result in an artefactual association but 
also in an artefaetual trend. For example 3 Lee <1987) 
demonstrated a clear tendency for heavier smokers to bt more 
likely to marry srtokara chan are light smokers. 

<ii) it does nor make it clear that the test for trend to some 
extent duplicates the teit for ait association comparing the 
overall STS exposed and non-exposed groups In IAHT. to cite 
only cn« example, the trend is significant despite the risk in 
the three exposed groups baing vary siiaiiar. An independent 
test would be to consider whether, within Che exposed group*, 
risk rises with increasing dose. bayard (1990) calculated 
''that none of the studies published up to that tine has 
individually shown a statistically significant trend wh^n 
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calculated ia this way, Overall, however, there is some 
tendency for risk to be higher in the highest exposure group 
than in the lower exposure group** 

<iii) It is falsely stated that *dividing the data into small 

exposure categories 0 (as in a trend test) "decrease* the power 
to detect a real affect** If there is an association between 
lung cancer risk and extent of STS exposure * and if the 

expo aura index is correlated with actual exposure, the trend 
test is much more powerful» not less, this argument that the 
results of the trend test ere H especially compelling" is 
therefore false. 

3,IQ Confoundin g by other risk, factora_ii3_. a source _of systematic, bias 

I find section 5.4.2. , on potential confoundera, to be one of 

the weakest parts of the whole of SPA2 . There are two major 

reasons for this. The first is that the apparent objective* are 
wrong. As judged by the second paragraph of 5.4.2.6., a confounding 
variable is seemingly required to explain fully the significant 
association of STS exposure with lung cancer in Greece, Hong Kong, 
Japan and the United States, before it is considered relevant. Why 
should it not be part of the story only* with other eonfounderi and 
other sources of bias also relevant? The second Is that, for no good 
reason whatsoever, the docunw-nt limits aeranticn only to evidence 
troa the epidemiological studies of £XS and lung cancer. There it a 
massive literature showing that various occupations inera*** risk of 
lung cancer (many arc cited as definite causes by XARC and other 
authorities) but this is not reforred to at all. Th^re is also a 


Source: https://www.industrydocuments.ucsf.edu/docs/lqgb0003 


02808154: 



. P N LEE 


3316422135 


P.318/052 

0003 


25-TUN-1992 11:34 C+B 

25/66*92 09:31 FAX 0616422135 


-13- 


jjiassive literature ©ft diet « * protective dietary factor and lung 
cancer and Section 5,4.2.6. scarcely echoes the conclusion. of a 
recent review by Fcnthsa (1990) chat "The dletacy studies have been 
notably consistent, finding an approximate 50s reduction in risk- 
associated with high compared to low consumption of 
carotene-containing fruits and vegetables*. This is despite the 
obvious difficulty in getting good dietary data which would tend to 
underestimate the true effect of diat. There is also good evidence 

that family history of lung cancer is an independent risk factor for 
lung cancer. (I aa currently finalising a review paper which 
concludes that the data show an approximate doubling of risk, that 

does not seem explicable in tarns of confounding by age, snoking. 

family size, or other variables, and has been seen in studies where 
recall bias can probably be ruled out aa an explanation). The 
impression given by EPA2 . therefore, that theae ere not true lung 
cancer risk factors at all is nost misleading. 

in mv ets book . I presented on pp 133-142, detailed arguments 
why I believed confounding by diet and perhaps by other factors was ?v 

o 

relevant. X recofmaanded that aer* work is ntedad to clarify the rolo 
of confounding aore precisely, Though much work still remains to 9 
done, I present in Annex. 3 an interim analysis o£ data from a 

representative population, of 9,000 jnen and woman In the TTK* From 

this analysis four general conclusions were reached; 

1) Current smokers differ significantly frun never smokers* in 

exposure Lu a vuiiuLy uf Imlupuuiluut x!ie*k fat tore-. 
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2) Th* difference is virtually always in eh* direction, of 

predicting an increased risk of disease in smokers independent 
of their raoking. 

3} Vhere such a difference in seen, a difference in the saoa 

direction is nearly always seen in rslasionshlp to passive 
racks exposure*. 

4) Fer aany risk factors, the magnitude of the difference in 

exposure in relation to passive sacking is sufficient to cause 
bias large enough to be important, when compared with the 
nagnicude of the relative risk associated with passive racking 

for diseases such as lung cancer* 

(*In this analysis those who had net iiaokcd were classified as 

passive or never smokers according to whether or uoc they lived 
with a sack*?,) 
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Its is absolutely evident that chi conclusion of EPA2 thee 
confounding by other risk factors can be ignored is erroneous. 

The study of FONT is considered of high quality by EPA, and 
large enough to justify conducting population *#tim*tM if risk 
baaed on it alone. This study contains detailed data on diet* 
occupation, personal nodical history, and other exposures of 
interest, hut these data were nor considered as potential 
confounding variables in the paper which appeared lata in 1991. It 
would seem to me b relatively quiok. and easy task to organise a 
detailed analysis to be done looking At the affect of adjustment for 
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these variables on the ETS/lun$ cancer relative risk atcinats, and 
that SPA should organise this. (tf.B. Care should he taken CO take 
Into account the well known fact that adjustment for inaccurately 
measured variables only partially corrects tor the true confounding 

affact*) 

spKifig, 

Section 5.4,3, considers a range of possible study limitation* 
and sources of uncertainty that might have causad bias in the 
epidemiological studies. For each potential biasLng factor studies 
are categorized, in Table 5-14, as having or not having the factor, 
and there is discussion in general tarns shout whether particular 
factors are likely to causa upward bias, downward bias or bias in 
either direction. AC the end of this discussion it is concluded that 
none of these additional sources of bias "would systematically cause 
higher observed relative risk estinacsa*. This is a remarkable and 
totally unjustified conclusion, for two reasons. Firstly, even 
non*systematic sources of bias, present to a great extent in a small 
nuabet of studies, can materially affect the overall relative risk 
estimate» Secondly, and more importantly, makes no attempt 

whatsoever to test* for any potential source of bias, whether the 
observed relative risk actually tends to differ in those studies 
classified by tfaea as having it (* cross in Table 5-14A) and those 
not having ifci 

In n?v ets book I did in fact carry oue 7ay ovn analyses along 
Chase lines. Following Braalov and Day (see quotation on ?p 5-L7 and 
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were these where chars was a systematic difference between cuti and 
controls in the circuraacancss in which the data ware collsccad. as 
described in section 3.4.4 of sry STS-t/opk . I identified ten studios 
where the general principle of comparing "ilka with life*" had 
clearly not been adhered to. The median, relative risk in these 
studies (1.74) we* substantially higher than in the other studies 
with no obvious weaknesses in this respect (1.17). This analysis 
suggests the EPA have underestimated the possibility chat weaknesses 
specific to individual studies stay have biassed, the overall relative 
risk estimate, 


jrha individual studies are reviewed Ln Appendix A o£ SPA2 with 
a briefer review given in section 5.4.4,, which concentrate* on 
potential biassing factors end on attributing a "eiar* (study 
quality) number to aach study. A weakness of the report is that no 


Source: https://www.industrydocuments.ucsf.edu/docs/lqgb0003 


S|\9I903;-:G 



2S-JUN-1992 11-• 36 C+B 

24/06 '92 16:52 FAX 9816422135 


. P N LEE 


381S42213S 


P.322/052 

3819 


-x- V** 


indication if givan as to how th» tier numbar w«i Assigned, Was it 
purely subjective or to some. extent semi-quantitative (i.e* 
assigning plus points for good features and minus point* for bad 
4HUMO? 


A 


The interested reader nay compare chapter 2 of mv ETS book , 
which reviews each study individually, with Appendix ti of S?A2 > 
Anrtex_Q or this document sumarises sum* particular differences I 


I noted on comparing the two sources. From this comparison I concluded 

ikU \ ™ TOWN 




3.12 g a kU s as taa Ma s 

In any review or meta-analysis of data from multiple studies it 
is absolutely standard to consider formally the possibility that 
publication bias sight have occurred* tn ny_ STS hook (p 156} I 
concluded that some publication bias has occurred, chough it appears 

it can explain only a part of the observed association* Ibis was 
based on an analysis which demonstrated that the & studios (out or 
28) showing the highest relative risk estimates were baaed on 
significantly (p<0*05) lover numbers of lung cancers than those 3 
studies showing the lowest estimates. This was consistent with 
failure to publish results of s/aall studies showing no association. 
Cl$«xly publication bias is an issue should have addressed, 
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3.13 Ealiura to_ consider hlitolagical JSS* 

H?A2 doas noc compare and contrast: rttulta for different 
histological types of lung cancer* There is abundant evl<unc« that: 
smoking is much more strongly associated with risk u£ .iquameus and 
small cell cancer than with risk of adanocarcinosi*, ^nd if ETS is 
seen, crudely, as a smaller dost of active stacking (which SPA 
illicitly aasuizw), it would ha expected, if it had any effect at 
all, to be more strongly associated with risk of 3quc»ous and amall 
cell cancer* As discussed In rov STS book (pp 1Q9-L11) the data here 

«• in fact conflicting. Though som# studio (GARF, FERS, TRIG) 
produce data seemingly consistent that the relationship is with 
squamous call carcinoma, other studies (FONT, IAHT, LAMW and perhaps 
3RDW) seem more consistent with an association with adanocarcinoma, 
and others who studied data by histological type <KC0 T LEE, JANE, 
KAIa) found a similar association, or lack of association, for 
squamous ceil carcinoma as for adenocarcinoma. 


The failure to find evidence of a stronger association of STS 
with squamous cell carcinoma, than with adenocarcinoma i* clearly 
relevant and should certainly have been discussad. 

3*14 The_ciifar_gtta^quivalenl: approach 

Section 5,3.1 notes that the report uua* "the epidemiologic 
approach because of the abundance of human data from actual 
environmental exposures” stating that *tha assumptions are fewer and 
more valid than for sha cigarette-equivalent* approach". Howavar. 
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the SPA do not list the assumptions behind th* two approacli&s to 
allow a ready chftcic of this statement, In my view, both approaches 
Involve a vary considerable number of assumptions and uncertainties 
indeed, and It would be preferable to present estimates by the 2PA 
calculated using both approaches. Till* would give better Insight 
into how contingent tha estimates are an tht approach used. 

In tact, though thert ara obviously differences deponding on 
the details of each approach, it is generally true that the 
cigarette-equivalents approach tends to produce much lower 

estimates, often by two or three orders of magnitude, than does the 
epidemiologic approach. While, in sections 6,2.1 and 6,2,2, results 
of Other published risk assessments using both approaches are 
described, there are no summary paragraphs or tables to make it 
claar to the reader that: the cigarette*equivalents approach does 
tend to produce much lower estimates, Furthermore, nowhara In the 
report la it made clear that tba amount of particulate tnattar 
tsCiffitCftd to bo retained in the lung by an average ET3 exposed 
individual is as low as 0.03a of that retained by an average smoker, 
nor that the cotinino based escimata of relative nicotine uptake 
which Is given as 1% (though my raview of the evidence suggested 
0 .3%) is likely to mislead as nicotine in STS may be absorbed 
without reaching the lungs. iter is it made clear that in contrast 
(gaa- irrv ETS book pp 123 and 124) th© overall apidamiologicsl 
evidence, if unbiassed, suggests that ETS axpesur* (from marriage to 
a smoker) is something like 10-20% of that from active smoking. 
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The sharp conflict between the risk* indicated by the 
cigarette-equivalents approach and chose indicated by the 
epidemiologic approach is of great importance in evaluating the 
overall evidence i Not even to make it apparent to the reader that 
there is such a conflict, and to argue, as SPA. do, that only the 
epidemiologic data should be used, biases the whole report. 


1.15 Regtriceion_t.O- US studies 

Now that there are data from a relatively large number of US 
studies 1 would agree that it is appropriate to restrict attention 
to US data only, when deriving estimates of risk applicable to the 
US. In any case, I believe chat lack of goad deca. on 
misclassificatton in Japanese and other Asian populations, would 
render if virtually impossible to 'use epidemiologic data from 
studies in this continent when deriving such estimates. 


3.16 Adjustment for background ETS exposure 

Three aspects of this adjustment procedure particularly concern 
aa. The first is nhe possibility that miselasaificd smoltara may 
severely affect the astiaeced Z velue. As smokers typically have 
cotinine values that arc more than 100 fold higher than that in 
nonsmekera, inclusion of only a small proportion of true smokers 
among self»reporc*d nonsmokara may dramatically increase the mean 
cotinine and bias estimates of 2. There are two method* of getting 
round this problem. One is CO delete subjects with a cotinine above 
a given value (perhaps 10% of average smoker* levels) from the 
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calculations. The ocher 1st co use madia**, which axe far Isas 
affected by a few aberrant values, I prefer using median* anyway, as 
the distribution of cotinine values is skew, but in any case one 
rcuat afii, as E?AZ have dona, accept mean values where the 
rsisclsssified smokers have not been deleted, 

My second concern lies in the fact chat the cotinin* data from 
which the two values derive coma from younger populations chan arc 
relevant for the older subjects in the epidemiological studies. It 
Is apparent that as people get older, and particularly as they 
retire, they spend mors time uc home. The Z values derived from the 
population studies may therefore fea marked underasfciaates, so that 
the numbers of deaths due Co STS are markedly overestimated. 


fty third concern is that the relative risk estimates used in 
seme of the f JS studio* (SUTL 2.01, CORE. 1.90, HUME 1.98) exceed 
1.75, and are thus inconsistent with the 2 value usad to adjust for 
background. Equation 6*2. an page 6-11, of EPA2 would actually 
produce negative estimate* of risk if this formula were applied to 
results for a single study, in theory. Just as for misclassification 
status, adjustment should be study by study but this would not 
produce valid answers in this case, and it would not do tc also if 
th* relative risk were slightly less than Z, CA relative risk of 
1.74 when adjusted for background would become over 100 f } All this 
suggests to me that an appropriate adjustment procedure should take 
into account the variability of both the Z and the relative risk 
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estimate, though at the time of vriting I am not in « petition to 
recommend what th« procedure should be. in any av»nt, aL least some 
reference to the problem should be made, 


3.17 Estimation of T JS fenaia nev er smoking mortality rates b y. exposure to 
ETS 

The formulae to derive mortality rates attributable to non 
tobacco smoke related causes, ever smoking, spousal ETS, and 
background ETS seem straightforward enough givan assumed value* of 
th« number in the population, the nuaber of lung cancer*, tha 
proportion of ever smokers, the proportion of never smokers exposed 
co spouse smoking, the relative risks associated with ever smoking 
and with spouse smoking, and the Z value. 


Whether it is appropriate to use American Cancer Society data 
to estimate relative risks for ever smoking is, however, open Co 
question. This population la of higher than average social status, 
being virtually all white, and being exposed less to occupational 
factors, so chat their risk from non tobacco smoke related causes 
would be expected to be acyptcally low. 

Another problem is that no account has been taken o£ 
misclassification in estimating 4V&T smcUm/naver smoker relative 
risk! Elsewhere (Lea, 1991), I estimated, assuming 1% of svtr 
smokers deny smoking on interview, that it would have the affect of 
reducing an earlier estimate of deaths attributable to ETS (by 
Wells) by a factor of as much as 20%. 
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It is vaLl known that thers Is substantial misdiagnosis o£ lung 
cancan on death certificates. It would be mora appropriate to refer 
to ’’reportad lung cancer deaths K than to “lung cancer deaths * when 
presenting t». 

3.18 IssaMlaa s£ esrlnittes f_sr fa malaa to astlmai'es £o.g_maIes 

This has already been discussed in section 3,2. As noted there , 
the decision to ignore data for males, which show no association 
after adjustment: for minimi misclassification, end to use 
feaale-dtrivsd relative risks to •stiaacm risks for maLc* is 
questionable. Certainly estimates of risk for males derived in this 
vay are subject to extreme uncertainty that is not reflected 

properly in ggA2 . 


3.1? SafanaigtLO.f .&s&iiBat6g._f.gr ngve^smok ers no_ ex-smoker a 

There is little or no direct epidemiological evidence on risk 
in relation to ETS exposure for fix-smokers (the study by Varela 
looked at this but found no affsett) or on levels of STS exposure In 
ex-smokers as distinct from never smokers. It Is therefore 
Impossible to make any reliable estimate based directly on relevant 
data. However to assume, as EPA have done, that risk estimate* based 
on results for never smokers are applicable also uo ex-snokers vh» 
have given up for five years or more seems remarkably simplistic. 
Might not effects of ax*smoking interact with those of ET5 (if any)? 
Might not the situation depend on how long ago the smoker gave up, 
or why? There seems no scientific justification whatsoever for 
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extrapolating estimates to ex-smokers. If SPA feel that they must 
say something about deaths in ax-smokers (and aales) they should 
phrase their conclusions along th® following lines: "Based on 
epidemiologic data for never smoking females we estimate a total of 
x^ deaths (range to be attributable to ETS. Adequate data are 
not available to evaluate risk in never smoking males or in 
ex-smokers who h«v* given up fur tiv* years or more, but if one 
assume** £XS increases risk to the same extent as for never smoking 

females it Is estimated that a further x,, deaths (range would 
be attributable to STS*. 


3.20 q.6.€L_o.fLE0NT_to deri ve a 1 tar p. a t iv-e_»_stlmates_ 

It is certainly reasonable for SPA to have presented estimates 
based solely on FONT since it la large* and unusually has cotinins 
data to allow internal estimate of the 2*valu«. However, it 

should be realized that, despite its Tiar I classification, FONT 
does have some weaknesses. 

(I) It is still ongoing and data are incomplete. 

(II) Although extensive data have been collected for dietary and 
other risk factors na attempt was made to adjust for them tu 
analysia. 

(ill) Response rates varied markedly between cases (84%) and 
controls (721). 

<iv) All population controls were self-respondent# wheraaa 
next-of-kin raspondfcd for 34% of casce. 

<v) Analyses presented failed to take into account what might bo 
tarmad "relevant denominators*. Thus tha analysis of spousal 
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ETS exposure it not limited to married women, the analysis of 
ETS front other household members is not adjusted for number ©£ 
other household members, the analysis of occupational ETS 
expcsute is non limited to working women, etc. 


Also the results were somewhat unexpected in that they showed a 
significant association between spousal exposure and adenocarcinoma, 
only weakly related to active smoking, and showed no association 
between apousal exposure and squamous cell carcinoma, strongly 
associated with active smoking. 

EM2 does not make it clear whether the Z values derived from 
the cotiiiine data in che controls were bAsed on all the subjects, or 
whether misclassified smokers had been included. If they had not 
been, the results based on means should be ignored. In any case the 
results based on medians are to be preferred bearing in mind the 
skewness of the cotinine data. 


it should noc be forgotten that FOOT did not show an FLR 
increase in relation to spouse smoking chat was significant at the 
55a confidence interval and avert when using a 90% confidence 
interval it was only marginally significant (lower limit 1,013, This 
implies that whatever estimates o£ lung cancer deaths actributabla 
to ETS are calculated, they must have a Limit o£ around sere. 
Nowhere is this made clear. Estimates from FONT Are used to compare 
with estimates derived from 11 US studies to try to get 3C®e insight 
into how much the conclusions depend on fchtt data assusied. Since FOOT 
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Is OTie of the US scudies, and. a major ona at that, the two sets of 
estimates are not independent, it might have baen better to compare 
and contrast estimates based on FQilT with those based on the other 

ran US studia*, 


1.21 uncertainties aronerlv 

A strong mto the SFA from the SAB following review of 
E fffl A was to characterize batter the uncertainties of the risk 
estimation procedure. In the conclusions in section 1 of the report 
it is stared char "an estimated rang* of 2,500 to 3,300 lung cancer 
deaths per year among nonsmokers (nev«r~snookers and former smokers) 
of both are attributable to STS in the United States. The 
confidence in this range is medium to high with approximately 3,000 
annual lung cancer deaths representing the beat es timat®*♦ I submit 
that the range of 2,500 to 3,30G lung cancer deaths per year among 
nonamokers totally fails to give any idea whatsoever of the true 
amount of uncertainty about the range. 


The values of 2,500 (actually 2,4SQ) and 3,300 coae from Table 
6-5 which represent point estimates from FONT based on ’ two 
alternative Z-values, of 2.5 <using median eotinino levels) and 2.0 
(using means). However this totally ignores sampling variation which 
on its own would make the lower limit close to 2 *ro whether on* used 
data from FONT or from the combined US studies, since both have 
lower 90% confidence limits close to 1,00. If 95% confidence limits 
were used, which I have already argued is more appropriate, tha 
lover limit would reach zero t When one additionally takes into 
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account variation in the assumed value of numerous parameter* in the 
estimation process, such ta misclaasification rates, frequency of 
smelters and exposure to ZT3, end Z-valuea, and also take* Into 
account the possibility that various biasing factors, ignored by 
SPA, actually are important, it is abundantly clear that the 
estimated rang* is hugely undarestircatad. Variability in the 
epidemiologic data doss not exclude the possibility, far example, 
that the number of deaehs among never smokers attributable to ETS 
might not be 2,000 but might be 12 as estimated by Arundel &J a! 
(see p $-*8 of S?A2 ) or even sere. 
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Annex. D Lists sums small ecicrs l noted on detailed reading of 


chapcei’s 5 and 6 of 2?A2 , 


*• Hazard Id entification I: _lung Cancer In Active Smokers. Lony-term 

Animal Bloa sjsaya. ari d Oenotoxlclty Studies 

Because of the dose-related relationship between lung cancer 
and tobacco smoking, ZPA2 . on page 4-1, concludes that it is 
"reasonable to theorise that exposure to environmental tobacco smoke 
{ets) might also increase che risk of lung cancer in both smokers 
and nonsmokers". Later, on page 4-9, they state that the results 
"clearly establish the plaus ibility chat ETS is also a human lung 
carcinogen" and affirm that "ETS exposure ia a public health 
concern 11 . l T «ra this che overall thrust of the chapter, 1 would not 
disagree - tha results cited do suggest a need to evaluate the 
possibility that ETS might csuse iung cancer. It is when EPA2 
switches taek and concludes .that ETS can ba classified, in tha 

absence of epidemiological data on STS, as a group A carcinogen chat 
ena must take issue. 

In the first place it Is not made clear Chat all the relevant 
components of the argument put forward in chapter 4 (the strong and 
dose-related epidemiology of active smoking, the fact that ETS 
contains many Animal carcinogens present in mainstream smoke, and 
that nonsmokers are exposed CO these carcinogens) could have been 
made many years ago, but that the scientific world at large did not 
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start co express any nasa for action until after Mirayaim and 
Triehcpoulca published their early epidemiological results on ETS. 
Indeed, if the argument in chapter 4 Is correct, on# must: 
inevitably wonder what a regulatory body such as EFA ware doing 
sitting on these results for so Lang, when they could have 

classified ETS us a group A carcinogen 20 years ago* 


The truth of course is chat though the data cited in this 
chapter provide data to support the idee that an association la 
plausible t they do not of themselves prove that ETS causes lung 
cancer, There are a number of reasons for this: 

(ij There may be chemical similarities between SIS and mainstream 
smoke but they are not the s&m&< In the absence of any data 
demonstrating which chemicals or combinations of chemical* 
lead to tha assoc Ur ion of active smoking with lung cancer, 
on* cannot be certain that relevant exposure occur#* 

(ii) The fact that a threabold hi* not been observed for active 
smokers does not mean that one might not occur> even if ETS 
and mainstream smeke are essentially similar* There are 
obviously difficulties in choosing an appropriate smoke 
constituent tor extrapolation. However it is certainly 
relevant to note that traditionally lung cancer in active 
smokers has been assumed to arise because of deposition of 
particulate matter in the lung* and that the amount of 
particular# flatter retained in the lung is very much 1**# from 
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ETS than from mainstream siaoke (a factor of about 2000 sa&ws 
to be correct). Exposure from ETS might be below the 
threshold, 

<iii) The data. for active smoking have anyway not been properly 
examinee to see whether 4 threshold does occur. The lowest 
groups in the prospective studies in Table 4*3 are in all 
cases broad, often include 10-a-day smoker*, and always 
Include 0-tt-day suck*:'#. ffo analyses have been conducted for 
L-a-day or 2*a*day smokers to test whether any increase in 
risk Is evident, (N.3. Such analyst* should take care to 
consider the possibility that heavy smokers might taisrspresant 
the amount they smoke.) 


Other criticisms of the material presented in section 4 are as 

Lollowa: 

(i) In ’icellon 4.2.1. time trend* in overall cigarette eottsuapsibn 
arc compared wiLh tia* trend* in overall lung cancer mortality 
rates. This is invalid because of the strong association of 
duration of smoking with Lung cancer aortality, Overall lung 
cancer rates may be increasing at * time when there are clear 
declines in rates at younger ages, and it is absolutely 
necessary chat trends be compared on a cohort basis for any 
meaningful conclusion to be drawn. 

(ii) In section 4,2,3* it is stated that the *gradient for 

adenocarcinomas , , .is shallower than the slopes for other 

types [of lung cancer]”. This understates the draaatic 
difference, and the very weak association of active smoking 
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with adenocarcinoma. This is important as it should, hut dots 
not, lead in to the point chfit tha relationship reported 
between STS and adenocarcinoma in some studies La similar in 
rcagtlitude to that. reported between active snaking and lung 
cancer, which is difficult to interpret ( inter aliq because 
active smokers surely get much more ET5 exposure chan exposed 
ttonamokors} * 

(ill) The section, 4.3,1., on inhalation studies is inadequate. For 
balance it must be mentioned that rat and wuuj* inhalation 
studies have either produced no lung cancers or have produced 
at best equivocal results, 


3, Some-other points 

On p*ge 1-7 it ia stated that "for the time period for which 
BIS exposure was o£ interest, spousal smoking is considered to be a 
better surrogate for Errs exposure in the** ‘Japanese and Greek! 
societies chan in Western countries, where other source! o£ STS 
exposure . . . are generally highsr*. This is unsupported 
speculation and could well be untrue. In Japan, for example, many 
men spend little time at hoae and many women work. 


On p«ge 3-6 it is incorrectly stated that nicotine ia specific 
to tobacco, Not so; it has been detactad in tomatoes <, aubargin**, 
peppers and other solar,ceous vegetables, and in tea, conceivably in 
large enough quantities to interfere somewhat with quantification of 
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